General dentists issue approximately 10% of antibiotic prescriptions across the global medical community consummation. The use of antibiotics for the management of dentoalveolar infections should be considered only in the presence of an increased risk of a systemic involvement or to prevent metastatic infections. This study aimed to investigate the prophylactic and therapeutic antibiotic prescription patterns of Lebanese dentists for the management of dentoalveolar abscesses. The aim was to evaluate the influence of the patients' medical condition and clinical signs data on the patterns of antibiotics prescription.
INTRODUCTION
The use of antibiotics for the management of dentoalveolar infections should be considered only in the presence of an increased risk of a systemic involvement. [1] [2] [3] They are also prescribed prophylactically, according to specific guidelines, to prevent metastatic infections. [4] [5] [6] However, antibiotics have been prescribed empirically and systemically leading to an increased microbial resistance. 7, 8 General dentists issue approximately 10% of antibiotic prescriptions across the global medical community consummation. 9, 10 Several studies, conducted in different geographical areas, have investigated the antibiotic prescribing protocols of dentists in relation to the patient's medical condition, and the presence of swelling and pain. [7] [8] [9] [10] [11] The therapeutic and prophylactic guidelines of antibiotics prescriptions in dentistry differ among the international Original research 10 .5005/jp-journals-10024-1867 JcDP recommendations of health authorities. 5 In Lebanon, a very important part of practicing dentists have graduated from foreign universities (European Union, North America, Asia, and few of them graduated from Brazil and North Africa) and so have been exposed to different antibiotic prescription guidelines for prophylactic and therapeutic purposes. This can result in confusion among the prescribing dentists, especially in the absence of clear directives from the local medical and dental authorities.
The objective of this study was to investigate the patterns of prophylactic and therapeutic prescription of antibiotics followed by Lebanese dentists in the management of patients with dentoalveolar infections.
MATERIALS AND METHODS

Ethical Approval
This study concerns prospective and noninterventional data patient. All patients were informed about the aim of the study and written consent was obtained from each participant. This study was approved by the Institutional Review Board and Ethical Committee of the Lebanese University.
Study Design
This prospective multicenter study was conducted over a period of 9 months. It involved patients who sought a consultation and/or a treatment from dentists at the Faculty of Dentistry, Lebanese University, and private dentists practicing in the Greater Area of Beirut. Fiftyfi ve dentists participated in the study. Only patients at least 16 years old and presenting with a dentoalveolar abscess were included in the study. Patients who needed hospitalization and for whom data was missing were systematically excluded from the study.
The following information were collected using a standardized form ( Appendix ), including age, reason for consultation, medical history (severity of underlying disease according to McCabe score), clinical signs and symptoms, clinical diagnosis, treatment provided, and type, dosage, and duration of prophylactic, and therapeutic antibiotics.
The McCabe score is used as follows: Score 0 for patients with no underlying disease, and score 1 for patients with a nonfatal underlying disease or disease estimated to become fatal in at least 5 years. 12 The outcome of the study: The rate of inadequate prophylactic and curative antibiotic prescriptions decreased.
Statistical Analysis
The collected data was analyzed using the statistical software [Statistical Package for the Social Sciences (SPSS) 19.0, USA]. To determine whether there is a signifi cant association between two categorical variables from the same population, dependence between the prophylactic prescriptions, McCabe score, and age on one side, and dependence between the therapeutic prescriptions, McCabe score, age, clinical diagnosis (acute or chronic dentoalveolar abscess), and reason of consultation (pain and/or swelling) on the other side were tested with chisquare tests. Fisher's exact test is used when the count is less than 5. The level of signifi cance was set to p < 0.05. A backward logistic regression was performed to evaluate the impact of the independent variables (such as McCabe score, pain, localized swelling, diffuse swelling, swelling involving the vestibule, presence of pus, and discomfort to percussion) for antibiotics prescriptions.
RESULTS
During the study period, 741 patients received a consultation at different clinics. Five hundred sixty-three (563) patients were at least 16 years old. Four hundred thirty-six of those did not present with a dentoalveolar abscess, and therefore were excluded from the study. In total, 127 patients, 72 males and 55 females, were selected for the study (Flow Chart 1).
The gender ratio was 1:3 (56.7% male and 43.3% female). The mean age was 43.5 ± 14.9 years (16-75), 6 patients being more than 60 years old. The median was 45 and interquartile range was 26.
McCabe score 1 was attributed to 32 patients (25.20%). Ninety-fi ve patients (74.80%) did not have any underlying disease and were attributed a score 0. Table 1 shows the different types of underlying diseases for score 1 patients and the frequency of prophylactic and therapeutic prescriptions respectively. The McCabe score and age of the patients did not affect the incidence of prophylactic (p = 0.303 and p = 0.417 respectively) and therapeutic (p = 0.084 and p = 0.823 respectively) prescriptions. A multivariable regression revealed that the presence of an underlying disease predisposed to prescribing therapeutic antibiotics (p = 0.014).
Flow Chart 1:
Scheme of the study model G1: Group of patients excluded because of absence of dentoalveolar abscess; G2: Group of patients included with chronic abscess; and G3: Group of patients included with acute abscess The different reasons for consultation are described in Table 2 . The percentage of patients who received therapeutic prescriptions is reported in Table 3 . The levels of therapeutic prescriptions were higher in the presence of pain (p = 0.001) and swelling (p = 0.027).
Moreover, 85 (66.90%) and 42 (33.10%) patients presented with acute and chronic dentoalveolar abscesses respectively. Table 3 shows the distribution of therapeutic prescriptions for the two types of dentoalveolar abscesses.
Thirty-eight patients underwent incision and drainage; 30 patients had their tooth extracted; and endodontic treatments were provided to 59 patients.
Sixty-three patients with an acute dentoalveolar abscess were given a therapeutic prescription. Nineteen of those had aggravating signs and symptoms (Table 4 ). Chi-square/exact Fisher independence tests showed no significant relation between the prescription of antibiotics and any of the following aggravating symptoms or signs: Lymphatic adenopathy (p = 0.622), trismus (p = 0.615), fever (p = 0.681), diffuse swelling (p = 0.340), and swelling in the vestibule (p = 0.926).
Multivariable regression showed that underlying disease (McCabe score 1; p = 0.014), pain (p = 0.001), localized swelling (p = 0.013), and pus (p = 0.02) were predisposing factors to prescribing therapeutic antibiotics ( Table 5 ). The odds ratio determines and compares the magnitude of various risk factors for the curative prescription. The Hosmer-Lemeshow test shows that the model fits well with the data (p = 0.987). score p = 0.303 p = 0.084 p-value for age p = 0.417 p = 0.823 *AHT: Arterial hypertension (62.2%) *A therapeutic prescription was not given for 22 patients with an acute abscess; † A therapeutic prescription was not given for 26 patients with a chronic dental abscess Different types of antibiotics were prescribed prophylactically and therapeutically ( Table 6 ) according to different regimens, dosage, and duration ( Table 7 ) .
DISCUSSION
The management of acute dentoalveolar abscesses is based on the principle of drainage achieved either endodontically or surgically. Antibiotics are indicated only in the presence of aggravating signs or symptoms, such as diffuse swelling, trismus, fever, and lymphadenopathy. 13 Antibiotics are prescribed empirically 7 , 8 and systemically with disregard to the international guidelines, 4 -6 which indicate their use in specifi c cases, such as immunosuppressant or radiation therapy of the ore-facial sphere, or in the presence of an increased risk of infection propagation and systemic involvement.
Several studies have evaluated the attitude of dentists with regards to the management of dental infections. 7 , 8 , 11 , 13 The present study evaluated the management of chronic and acute dentoalveolar abscesses by Lebanese dentists. This study focused mainly on the prophylactic and therapeutic prescription of antibiotics based on patients' health, age, and clinical examination.
Age, medical history and underlying disease, and prescribed drugs are important parameters to be considered during the evaluation of a patient's medical history. For this reason, these factors were included in the evaluation of antibiotics prescriptions, prophylactically or therapeutically, by Lebanese dentists. A patient's medical condition can be reflected by the McCabe score. This score indicates the duration of survival in the presence of an underlying disease (when the disease becomes fatal): Less than 1 year (score 3), between 1 and 5 years (score 2), more than 5 years, or if the disease is nonfatal (score 1). Score 0 is attributed to patients without any disease.
To the authors' knowledge, in outpatient dentistry, this is the first study to evaluate the relation between the McCabe score and the prescription of antibiotics for the management of acute dentoalveolar abscesses.
The patients had a McCabe score 0 (74.80%) or 1 (25.20%). Patients with higher scores would not be expected to seek dental treatment in a dental clinic but would rather be hospitalized. Previously, the patient's medical status seemed to influence the decision to prescribe antibiotics 11 with a wide variation in the dosage and duration. 7 These findings were confirmed in the present study.
There was no relation between the patient's medical status and the prescription of prophylactic and therapeutic antibiotics prescribed by Lebanese dentists. However, combined with other parameters (pain, pain to percussion, localized and diffuses swelling, pus discharge, swelling in the sulcus of the vestibule), the McCabe score appeared to be a criterion favoring the prescription of therapeutic antibiotics: 75% of the patients with a McCabe score 1 were prescribed antibiotics for therapeutic purposes. Direct comparison with the results of Tulip and Palmer 11 could not be made due to differences in the methodology. Interestingly, 1,472 patients were included in their research. The relatively moderate group size of the present study (127 patients) may have resulted in a loss of statistical power, which in turn could explain the absence of relation between the patient's medical gravity assessed by McCabe score and the prescription of antibiotics.
Only two patients had a high risk of underlying disease (prosthetic valve). Prophylactic antibiotics were prescribed to these patients. The British Cardiac Society (BCS) and the American Heart Association (AHA) recommend the prescription of antibiotics for those patients before specific dental treatments to prevent infective endocarditis. 5 On contrary, antibiotic prophylaxis is not required according to the National Institute for Health and Clinical Excellence guidelines. 14 Moreover, the AHA and the BCS have different guidelines in this context with respect to the cardiac conditions for which antibiotic prophylaxis is recommended. Obviously, the need for internationally approved guidelines is of utmost importance.
Prophylactic antibiotics were inappropriately prescribed to 11.6% of the patients without an underlying disease (McCabe score 0). Similarly, some patients with a McCabe score 1 not necessitating prophylaxis were given a prescription. In addition, variability was observed among dentists regarding antibiotic prophylaxis for a specific underlying disease, such as allergy and diabetes. These findings indicate a lack of knowledge and a misunderstanding of the involved pathologies, the impairment of the host defenses, the indication of prophylactic antibiotherapy, and the need to educate dentists on current prescription guidelines to favorably change their prescription behavior. 15 However, age is an important factor to consider because the complications associated with adverse effects resulting from the use of antibiotics can be more serious in very young and old patients. At least two previous studies reported that antibiotics were prescribed inappropriately to children most probably in a preventative proactive manner. 11, 16 Considering that many unwarranted prescriptions were based on different medical conditions, it was expected that similar unnecessary prescriptions would be given to older patients on the assumption that these individuals, similar to the very young ones, would be more susceptible to the occurrence of infection. However, it appeared that age was not a factor on which dentists based their decision to prescribe antibiotics prophylactically or therapeutically. Interestingly, age was not evaluated as an influencing factor in any of the previous studies related to the prescription of antibiotics for the management of dental infections.
Previous studies showed that about 75 and 13% of the patients presented with pain or swelling respectively. 11, 16 Pain and swelling occurred simultaneously in 6.25% of the patients. 11 Those studies evaluated more than 1,000 patients. In the present study involving 127 patients, those percentages were 36.2, 11.8, and 36.2% for pain, swelling, and both concurrently ( Table 2 ). The large differences for pain, and pain and swelling were probably related to the difference in size between the evaluated groups.
The influence of the reason for consultation on the decision to prescribe antibiotics has already been evaluated. 16, 17 Dailey and Martin 16 found that 62% of adult patients with pain and/or swelling did not receive any treatment; in another study, 18 59% of the patients with periapical abscesses were given antibiotics only, without any local treatment. If treatments were rendered to those patients, the number of inappropriate prescriptions in these studies could be lower. The absence of treatment was attributed to the lack of time, incorrect diagnosis, and patient's expectations. On contrary, 100% of the patients in this study were provided a local treatment. The differences among the studies could be related to the groups' respective sizes. A larger group in this study could result in patients not receiving a local treatment. In a study by Palmer et al, 7 the local treatment option was discussed with only 16.2% of the patients.
The prescription of therapeutic antibiotics should be limited to patients with signs of systemic involvement, such as fever, fatigue, lymphadenopathy, 17 , 19 and diffuse swelling. Eighty-fi ve patients presented with signs and symptoms of an acute dentoalveolar abscess as defi ned by the American Association of Endodontists. 20 Twentytwo patients did not receive any antibiotics. Sixty-three patients were given therapeutic antibiotics ( Table 4 ). The prescription of antibiotics based on clinical signs or symptoms was not justifi ed for 51.8% (44/85) of these patients presenting with either pain or a localized swelling. Multivariable regression ( Table 5 ) showed that the presence of pain or a localized swelling contributed to the decision to prescribe antibiotics and confi rmed the results of previous studies. 7 , 8 , 11 An inappropriate prescription related to the presence of a localized swelling was given to 22/85 patients (25.9%). Similar results were found in previous studies. 7 , 8 , 15 These results were not surprising because it was previously observed that dentists were reticent on prescribing antibiotics for the management of localized swellings: Despite a course given to dentists on the current prescribing guidelines, the level of unjustifi ed prescriptions after the course increased in the presence of a localized swelling. 15 In this study, a proper decision with regards to prescribing antibiotics or refraining from prescribing them was made for 19 and 22 patients respectively, corresponding to 48.3% of patients with an acute dentoalveolar abscess. Within this context, antibiotics were dispensed inappropriately to 16/42 patients (38.1%) with a chronic dentoalveolar abscess; antibiotics were not administered rightfully to the 26/42 remaining patients with a chronic abscess. A proper decision, to prescribe or to refrain from prescribing antibiotics, was made for 67/127 patients (52.8%). The level of inappropriate decisions was slightly lower in this study compared to the results of Tulip and Palmer; 11 they found that about 50% of the patients received antibiotics without treatment. However, this difference could be related to the size of the samples in the two studies. Another explanation could be the access to a local treatment to all of the patients in this study; whereas, a local treatment was discussed with only 16.2% of the patients in the study of Tulip and Palmer. 11 The current recommendations for antibiotic prophylaxis vary among the countries. 5 Amoxicillin is the antibiotic of choice. 5 , 6 However, it was alarming to observe that Amoxicillin combined with clavulanic acid was prescribed to 88.20% of the patients in this study. Also, Lebanese dentists did not follow the current guidelines (2 gm 1 hour prior to treatment) pertaining to the dosage, duration, and frequency. These improper patterns of prescriptions would contribute to the emergence of microbial resistance and a higher occurrence of antibiotic allergies. 16 , 21 Continuous educations could help in changing the behavior of dentists in prescribing prophylactic antibiotics. 15 The current recommendations for therapeutic antibiotics also vary among countries. 6, 22 In North America, Penicillin V and K are the antibiotics of choice for the management of dental infections. Clindamycin is a fi rst choice antibiotic in case of allergy to penicillin. 5 , 6 Amoxicillin and metronidazole are second choice antibiotics. 6 For West European countries (England, France, and Belgium) amoxicillin is the fi rst choice. 5 , 6 None of the dentists involved in the current study prescribed penicillin. This fi nding could be related to the European infl uence in the dental education of the Lebanese dentists. Amoxicillin with or without clavulanic acid was the most administered antibiotic confi rming the results from other studies conducted in different countries. 7 -9 In contrast, narrow spectrum antibiotics were preferred in Norway 17 and North America. 22 Amoxicillin is the antibiotic of choice for the management of dental infections followed by amoxicillin in combination with clavulanic acid according to the current 6, 22 recommendations. The latter was administered for 51 patients compared to three patients who were prescribed only amoxicillin. This fi nding also showed the lack of knowledge or carelessness among Lebanese dentists with respect to the emergence of microbial resistance and the occurrence of antibiotic allergies. In contrast, amoxicillin alone is the antibiotic of choice for dentists in countries in the same geographical area, the Middle East. 23 The difference could be explained by the absence of guidelines endorsed by health authorities in Lebanon as opposed to other countries.
The current recommendations with respect to dosage and duration of therapeutic amoxicillin with or without clavulanic acid (2 gm per day for 5-7 days) were in general well respected 6 except in combination with metronidazole: Only 1 gm of amoxicillin was given for one patient.
The second choice therapeutic antibiotic for the Lebanese dentists, a combination of a macrolide (spiramycin) and metronidazole was administered to 26.60% of the patients and was similar to the fi ndings of a previous study. 9 This antibiotic combination is endorsed by the «Agence Française de sécurité sanitaire des produits de santé» (Affssaps). 6 According to the AHA and the BSC guidelines, the association of antibiotics should be reserved for patients with severe infection, and the administration of only one antibiotic is recommended for dental infections. According to the current recommendations 1.5 gm of metronidazole is prescribed daily for 7 days. 6 In this study, metronidazole was not properly administered in association with amoxicillin. Moreover, unusually high dosages of spiramycin up to 4.5 gm/day in association with metronidazole were given to two patients instead of 2.8 g as usually recommended. 6 The simultaneous prescription of two second choice antibiotics would be preferable to the prescription of combined antibiotics in an attempt to reduce the incidence of inadequate dosages observed with the prescription of combined antibiotics because in the first instance, the dentist controls the dosage of each antibiotic.
The misuse of antibiotics was also reported in other studies, which raised concerns related to the lack of recommendations. 7, 17, 19 According to Ellison, 24 the antibiotherapy can be discontinued if clinical signs and symptoms related to the presence of infection subside within 3 days. The AAE 22 recommended a loading antibiotic double dose which would result in a higher antibiotic concentration in the affected areas and a higher bacteriostatic and bactericidal effectiveness. Therefore, the duration of the antibiotherapy could be shortened resulting in a diminished occurrence of microbial resistance and antibiotic allergies.
CONCLUSION
The present study showed that Lebanese dentists often inappropriately prescribed antibiotics for prophylactic or therapeutic purposes during the management of patients with a dentoalveolar abscess. The medical condition of the patient was a factor predisposing to the prescription of antibiotics. The presence of pain or swelling favored the prescription of antibiotics. The dentists either ignored or were not familiar with the current antibiotic prescription regimens.
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